The objective of this paper is to examine the statistical basis of the neglected firm effect:
whether it is indeed statistically distinct from the small firm and January effects or not. Relative to previous work on neglected securities, the results reported are obtained from the use of superior data bases and a more rigorous statistical analysis. The paper proceeds with sections on data and statistical methodology, and an analysis of the neglected firm effect.
Data and Statistical Methodology
The data used in this study came from two sources. First, the research coverage of securities by analysts was obtained from the IBES (Institutional Brokers Estimate Survey) data base provided by Lynch, Jones and Ryan, a New York brokerage firm. The data base consists of 79 months of data from January 1976 through July 1982 for approximately 2000 companies per year. This data base provided monthly data on the number of analysts making predictions of future earnings, the mean forecast and its standard deviation, for all companies in the study. These statistics come from canvassing over 1200 analysts nationwide and combining their estimates to obtain the mean and the standard deviation of the analysts' forecasts on each security. The IBES tape covers a broad crosssection of securities and includes all companies for which an analyst makes a projection.
The second source of return and market capitalization data for each security was obtained from the CRSP (Center for Research in Security Prices) monthly return files. The CRSP files are unique in that securities delisted from the exchange are not delisted from the data base. This is desirable for a database employed to study neglected securities since it precludes the bias associated with the potentially greater likelihood of delisting among neglected securities.
Given the IBES and CRSP tapes, the sample used in the study comprised 865 stocks with data available on both tapes. Although the CRSP data restricted the sample to NYSE securities, this subset contains a sufficient range of analyst attention across stocks to test for the existence of an abnormal return effect associated with neglected stocks. The study was limited to the 72 month period common to both the CRSP and IBES tapes, covering January 1976 through December 1981. The risk free rate chosen for the study was the monthly return from ninety-day Treasury Bills. I
The value weighted Wilshire 5000 index was employed as the 'market' in this study in order to leave intact as much of the small firm effect as possible, and permit an examination of its interaction with the neglected firm effect, to the extent that the latter exists.' In addition, the value weighted index has the advantage of having a stronger theoretical base in the CAPM, which was used as the point of departure for the measurement of excess returns.
Monthly rather than daily or weekly returns were used to avoid the risk measurement problems generated by shorter period returns on thinly traded securities, Roll (1981) , which were more likely to have been neglected firms than highly followed firms. The betas were estimated for each month of the test period using a 60 month moving window: for example, the January 1976 beta as calculated using data from January 1971 through December 1975. If the five full years of data was not available, beta calculations employed a minimum of three years of data. As a result, all securities with under three years of listing were eliminated from the sample. The sample bias introduced by this approach is discussed by Barry and Brown (1984) . The procedure, however, is common in the finance literature and is generally acceptable as a methodology of beta calculation.
The explanatory first test for the neglected firm effect followed Banz's (1978) approach to the P/E anomaly. Following Banz, the sample was separated into three approximately equally sized portfolios based on the number of analysts' reporting EPS estimates for each stock. The portfolios were reformed each month to ensure that each portfolio contained only securities with the appropriate level of analysts' attention. Next, the average monthly returns and excess risk adjusted returns were computed for each portfolio across the sample period. To control for size, the procedures were repeated for three categories of market value, which produced nine iso-neglect, iso-size portfolios for comparative analysis. To avoid confusing a neglected firm effect with the January effect, the tests were repeated after eliminating January returns from the sample.
Second, the more rigorous, and methodologically independent, test for the neglected firm effect employed the two step procedure of Fama and Macbeth (1973) . These tests were also repeated after eliminating January returns.
Analysis of the Neglected Firm Effect
The average monthly returns over the test period for the highly researched, moderately researched, and neglected portfolios are shown in Table 1 . Research concentration ranking one (RCRl) contained only highly researched stocks with more than eight analysts covering them. This group had an average monthly return of 0.01 1 compared to average monthly returns of 0.024 in the neglected portfolio (RCRS) where fewer than three analysts provided forecasts of corporate earnings. Moderately researched stocks had average monthly returns of 0.017, higher than the highly researched portfolio and less than the neglected portfolio.
But Table 1 also suggests two important correlations: first, the average market value of the securities in each portfolio declined with the degree of neglect (the number of analysts); second, the average beta increased with neglect. Table 2 contains the results of an examination of these correlations, listing the average coefficients from a cross-sectional monthly regression of beta (p) and log-size on the number of analysts (NA) following each stock in the sample. Log-size was used instead of size in this and other analyses because the log transformation smooths and normalizes the data, minimizing problems caused by errors in the variables (Reinganum, 1981) . As Table 2 indicates, sixty per cent of the variance in the number of analysts across all stocks could be associated with fluctuations in beta and firm size, the former being significantly negatively correlated with analysts' attention and the latter being positively correlated.
The results of the tabular correction for size are presented in Table 3 . Across the top of the Table the labels for the iso-size portfolios run from the smallest market value securities in SZGRS with capitalizations less than $100 million to the largest market value securities in SZGRl with capitalizations greater than $500 million. On the right hand side results for the mean-neglect portfolios are computed in the same manner as in Table 1 . Portfolios along the bottom of the table are the mean-size analogies of these portfolios. 'Ret' signifies the average monthly returns from the equally weighted portfolios and 'ER' denotes the excess returns after risk adjustments for systematic risk.
First, it is apparent that both the neglected firm effect and the size effect survive risk adjustment. The neglected firm effect is evident from the difference in excess returns between the mean-neglect portfolios RCRl and RCR3, going from -0.0015 to 0.01 1 per month on average. The size effect shows similar strength before controlling for neglect. Monthly excess returns go from a barely significant 0.001 in SZGRl to a highly significant 0.008 in SZGR3. Since size and neglect are correlated, the excess returns on the mean RCR and mean SZGR portfolios are similar.
In the interior cells of Table 3 , we find, without exception that moving down the columns, increasing neglect is associated with both higher returns and higher excess returns. There is, therefore, evidence of a significant neglected firm effect even after controls are made for the size effect. By contrast, after controlling for neglect, the size effect largely disappears. In fact along the last two interior rows (RCR2 and RCR3) the size effect is consistently reversed; excess returns decline systematically with lower market value. Neglect, therefore, seems to be more systematically correlated than size, with excess returns. '
Evidence of the independence of neglect and size is also contained in the interior cells of Table   3 . If size and neglect were too highly correlated for independent analysis, i.e. perfectly correlated, then the interior matrix would be largely confined to the diagonals (RCR1 -SZGR1, RCR2 -SZGR2, RCRJ -SZGR3). All off diagonal elements would be empty. However, these off diagonal elements are not empty.
Instead, they provide further evidence of the strength of neglect compared to size as an explanatory variable for excess returns. Comparing portfolio RCRl -SZGR3 with portfolio RCRJ -SZGRl we find that large neglected securities far outperform small highly researched stocks, with excess returns going from a highly significant 0.013 per month in RCRJ -SZGRl to a negative 0.025 per month in RCRl -SZGR3.
Similar results are obtained when comparing portfolio RCRP -SZGR3 to RCR3 -SZGR2 and RCRl -SZGR2 to RCR2 -SZGR1. In every instance neglect is stronger than size in its apparent correlation with returns and excess returns.
In order to rigorously test the hypothesis that, Ho: there is no difference in population mean excess returns among neglect categories and that, Ho: there is no difference in population mean excess returns among size categories, we employ the F statistic computed from a two factor analysis of variance (Lintner, 1965 ). Here we test for the independent explanatory power of neglect and size controlling for the other variable.
The results in Table 3a provide more rigorous proof that the neglected firm effect exists after controlling for size controls for neglect. The statistically significant F statistic for neglect of 7.6 indicates that there is a significant difference among mean excess returns of the different RCR groups in all rows.
However, the F statistic for size is not statistically significant. The results of the Fama-Macbeth regressions shown in Table 4 are consistent with the results of the tabular analysis. The intercept of the pooled coefficients is insignificant, even at the ninety per cent level. Beta is positively related to returns with a coefficient of 0.0025; however, it is not statistically significant. Banz (1978) found using a similar methodology. The reason for Beta's insignificance is probably due to the fact that the number of sample portfolios, although sufficient for the statistical testing of neglect, is smaller than needed to bring out the significance of beta. The most relevant result in Table 4 , however, is the relative predictive power of the 'neglected' and 'small firm effects'. MNA denotes the mean number of analysts covering stocks in each portfolio. As is evident from the standard error, the number of analysts is significantly and negatively related to portfolio returns. Thus, the neglected firm effect is significantly present.
This result is similar to what
By contrast, the size effect is apparent, but insignificant after controlling for neglect. The variable LMSIZE is the natural log of the average market value of each portfolio. Although the average coefficient is negative, implying that smaller stock portfolios earn higher returns, the coefficient is insignificant. This result is very similar to that which is apparent from Table 3. While the neglected firm effect persists after controlling for size, the size effect is not statistically significant after controlling for neglect.
To ensure that the neglected firm effect is not an artifact of the January effect, the analysis was repeated with January returns eliminated from the sample; the results are shown in Tables 5, 5a and 6.
The first result, apparent in Table 5 , is that the size effect is substantially weakened by the elimination of January returns. Examining the Mean-SZGR portfolios, there is little or no evidence of a size effect with average returns going from 0.013 per month in SZGRl to 0.016 in SZGR2 and SZGR3. Excess returns show a similar reaction to decreasing market value, flattening out to 0.004 in SZGRP and 0.003 per month in SZGR3. These results are consistent with those reported by Reinganum (1981) , Roll (1983) and Keim (1982) . In general, approximately fifty percent of the excess returns of small capitalization stocks are found to occur in January. This is evident in this study as excess returns decline from 0.008 to 0.003 per month in SZGR3 with the exclusion of January's returns. (See Tables 3 and 5 ).
Along the column on the far right of Table 5 are the results for the Mean-RCR portfolios.
Although the absolute magnitude of the neglected firm effect has been diminished with the exclusion of January returns there is still a strong relationship between returns, excess returns, and neglect. This is yet another piece of evidence which indicates that the neglected firm effect and the size effect are not identical.
The results from the size only and neglect only analysis are substantiated by the results found in the interior cells of Table 5 . After controlling for neglect the size effect is, without exception, consistently and significantly reversed. Moving along any row, from SZGRl to SZGRS, returns and excess returns decline with firm size. Specifically, in RCRS, we can observe excess returns going from 0.01 per month on average in SZGRl to 0.005 in SZGRS. Table 5a provides information similar to that presented in Table 3a . The F statistic for neglect indicates that there are still significant differences between the mean excess returns of the RCR portfolios after controlling for size. However, as in Table 3a , the size effect is not statistically significant.
Although it is now close to significance with an F statistic of 6.41 (critical value is 6.94), the sign is now reversed and it is the reversed size effect that is approaching significance.
The impact of the January effect on both the neglected firm effect and the size effect was also tested using the Fama-Macbeth methodology. These results are found in Table 6 . The intercept, although reduced in magnitude relative to the regressions including January returns, is still not significantly different from zero. Beta remains a poor predictor of portfolio returns with a positive but insignificant coefficient of 0.004. The most interesting results, however, pertain to the coefficient of neglect and size.
The coefficient associated with the average number of analysts covering stocks within the portfolio (MNA) is stiI1 significant and negative. This result is consistent with the tabular analysis of Table 5 . The coefficient's magnitude was reduced from -0.0007 to -0.0006 when January's returns were eliminated from the analysis. The small reduction for the magnitude of the neglect coefficient implies that the neglected firm effect is not strongly correlated with the January effect.
By contrast, the size effect is both insignificant and its sign reversed. The coefficient associated with the log of the average size of stocks in the portfolios is 0.0003 as opposed to a coefficient of -0.0005 when January returns are included in the analysis (see Table 4 ). This result is also consistent with the tabular analysis pf Table 6 : the size effect, being very dependent upon January returns, is no longer evident and any influence it has on returns apparently is reversed when both the neglected firm effect and the January effect are controlled for.
Conclusion
This study provides strong statistical evidence of an independent neglected firm effect. After segmenting the market sample into portfolios based on a security's level of analyst attention we come to two interesting conclusions. First, that the neglected firm effect is independent of, and in fact may dominate the small firm effect. Second, that the neglected firm effect is a more robust anomally than the size effect in that it persists after controlling for both the small firm effect and the January effect.
Since its discovery researchers have sought an explanation for the anamolous returns offered by small capitalization firms. The authors believe that the evidence herein provides a logical basis for this anomaly. The small firm effect is in fact a proxy for the neglected firm effect. Neglected firms offer excess returns due to their higher level of informational uncertainty. What remains is to find an empirically acceptable way to include this informational uncertainty into the risk-pricing mechanism.
Some progress has been made by incorporating the variance in analysts' forecasts into the beta risk coefficient (Strebel, 1983) . It is not clear, however, to what extent this captures the full range of informational uncertainty associated with the lack of analysts' attention. Aswath Damadaran, for example, points out that scarce information may cause not only higher variance, but also less positive skewness and greater kurtosis in the return distribution (Damadaran, 1985) . If so, the mean variance model may provide an inadequate representation of the relationship between the risk and return on neglected firms. What is needed is thorough, comparative testing of the ability of the new beta, incorporating analysts' forecasts, to explain the superior returns on neglected firms, relative to other measures of informational risk. Such research would assist in resolving the neglected firm and other return anomalies.
Notes

1.
The mean monthly T-Bill return during the test period was 0.007 with a median of0.007. Based on the mean returns of the Wilshire 5000 value weighted index (0,012 per month) and the TBib, the average market risk premium was 0.005 per month or approximately six percent per year. This result is consistent with the risk premia found in other studies of longer periods (Ibbotson and Sinquefield, 1982) .
2.
Since risk adjustment calculations and expected returns are carried out here in the context of the CAPM, use of the equally weighted index would itself capture most of the small firm effect. This is due to the fact that, in the equally weighted index, the numerous small capitalization stocks take on an abnormally high importance when determining market returns.
3.
The Wilshire index was used here rather than the more narrow NYSE composite index to partially address Roll's critique of the use of narrow market indices. For tests of the Neglected Firm Effect employing more narrow indices see Arbel and Strebel (1982 and .
4.
Since the cutoff points on both the size and neglect dimensions were obtained independently, the number of stocks within each size-neglect cell varies widely. As a result, the mean returns reported on the bottom Tow and the extreme right-hand column of the table are not simple arithmetic, but weighted averages of the corresponding rows and columns. This procedure is methodologically similar to that employed by Reinganum (1981) to study the interaction between earnings yields and market value. For a breakdown of the average number of stocks in each cell, see the table below.
